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Description 

BACKGROUND OF THE INVENTION 

(Field of the Invention) 

The present invention relates to a granular colorant 
which is hardly deteriorated by heat and which has easy 
handlability, meterability, dispersibility and dilutability, 
as well as to a method for preparing the same. 

(Description of the Prior Art) 

As the granular colorant for coloring thermoplastic 
resins such as polypropylene, a granular colorant of so- 
called master batch pellets which are prepared by dis- 
persing a dye/pigment of high concentration in a resin 
is general. Since the master batch pellets are prepared 
by fully melting and kneading thermoplastic resin pellets 
as melted, kneaded and pelletized and a dye/pigment 
at a high temperature, these have a drawback that the 
thermoplastic resin itself is deteriorated by heat and ac- 
cordingly the properties of the thermoplastic resin as 
colored with the colorant of the pellets are thereby wors- 
ened. In particular, master batch pellets of polypropyl- 
ene as a thermoplastic resin are easily deteriorated by 
heat because of the influence of thermal hysteresis 
caused by melting and kneading, and therefore the col- 
orant of master batch pellets of such deteriorated poly- 
propylene noticeably worsens the properties of polypro- 
pylene fibers or films as coated therewith. Under the sit- 
uation, therefore, development of a granular colorant 
which is not or is hardly deteriorated by heat is being 
desired strongly. 

As examples of a granular colorant which is not or 
is hardly deteriorated by heat, there have heretofore 
been known a granular colorant prepared by coating the 
surfaces of polyalkylene resin pellets with a pigment 
composition comprising a pigment, a low molecular 
polyalkylene and an antistatic agent (Japanese Patent 
Publication No. 46-41459) and a granular colorant pre- 
pared by further coating the said granular colorant with 
a low molecular polyalkylene or the like (Japanese Pat- 
ent Publication No. 56-35688). 

However, these granular colorants have some 
drawbacks. Precisely, the former granular colorant has 
a poor adhesiveness between the surfaces of the pellets 
and the pigment composition so that the pigment com- 
position easily peels off from the surfaces of the pellets 
and the peeled pellets are to have lowered meterability, 
dispersibility and dilutability. On the other hand, the lat- 
ter granular colorant is somewhat improved, as com- 
pared with the former granular colorant, since the pig- 
ment composition layer is reinforced by the surface 
coating layer. However, the adhesiveness between the 
surfaces of the pellets and the pigment composition still 
is not improved at all, and the improvement of the col- 
orant is neither sufficient nor substantial. Therefore, it is 



impossible to fully evade peeling of the pigment compo- 
sition from the surfaces of the pellets in handling and 
operation of the colorant, such as conveyance, trans- 
portation, metering, blending and so on thereof. 
5 Further, Patent Abstracts of Japan, vol. 1, no. 97 
(C-77) (2147), 30. August 1977, directed to JP-A-52-58 
748, describes a granular colorant which contains a 
large quantity of pigment, neither causes scattering of 
a dry colorant, or localization of colorant, nor receives 
thermal history unlike master batches and which is pre- 
pared by forming a colorant layer consisting of a dye or 
pigment and a carrier resin which is solid at room tem- 
peratures on a core of an uncolored thermoplastic resin 
in a pellet shape having a diameter of about 1-10 mm. 
It is preferred that the amount of the above mentioned 
coating compound or pigment is about 10-50 % by 
weight based on the weight of the colorant and the car- 
rier resin has a softening point lower than that of the 
thermoplastic resin mentioned above. 

SUMMARY OF THE INVENTION 

In view of the above, the object of the present in- 
vention is to provide granular colorant which has an im- 
proved adhesiveness between the said resin grains and 
the dye/pigment composition so that the dye/pigment 
composition hardly peels off from the surfaces of the 
grains. A further object of the present invention is to pro- 
vide granular colorant which is hardly deteriorated by 
heat and has excellent handlability, meterability, dis- 
persibility and dilutability. A still further object of the 
present invention is to provide method for preparing the 
granular colorant. 

According to an aspect of this invention, there is 
provided a granular colorant composed of dye/pigment- 
containing porous thermoplastic polyolefin resin grains 
directly prepared by gaseous phase polymerisation in 
which a dye/pigment composition containing a dispers- 
ing agent and/or a carrier resin having a lower softening 
point than the porous thermoplastic resin grains and a 
dye/pigment is filled in and/or adhered on the pores and/ 
or surfaces of the porous thermoplastic resin grains. Ac- 
cording to another aspect of this invention, there is pro- 
vided a method for preparing a granular colorant com- 
posed of dye/pigment-containing porous thermoplastic 
polyolefin resin grains directly prepared by gaseous 
phase polymerisation, wherein a dye/pigment composi- 
tion containing a dispersing agent and/or a carrier resin 
having a lower softening point than the porous thermo- 
plastic resin grains and a dye/pigment is filled in and/or 
adhered on the pores and/or surfaces of the porous ther- 
moplastic resin grains. 

Accordingly, the granular colorant of the present in- 
vention has an excellent adhesiveness between the res- 
in grains and the dye/pigment and therefore is hardly 
deteriorated by heat. In addition, it has easy handlability, 
meterability, dispersibility and dilutability. 

The other objects and features of this invention will 
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become to understand from following description. mentioned, for example: 



(Detailed Description of the Present Invention) 

The porous thermoplastic polyolefin resin grains to s 
be used in the present invention may be grains of any 
and every thermoplastic polyolefin resin directly pre- 
pared by gaseous phase polymerisation, which grains 
have plural through-pores. As said polyolefins, for in- 
stance, there are mentioned polyethylene and polypro- to 
pylene. 

Spherical porous polypropylene resin grains having 
a porosity of from 5 to 50% by volume and a mean grain 
size of from 0.5 - 5 mm are preferred. In particular, a 
mean grain size of from 1 to 3 mm is preferred. is 

As the dispersing agent and/or a carrier resin for 
use in the present invention, any dispersing agent and 
carrier resin having a lower softening point than the po- 
rous thermoplastic resin grains (or a resin capable of 
carrying a dye/pigment in a dispersed state under drying 
condition), which are known usable for preparing known 
colorants, can be employed. 

The dispersing agent includes, for example, higher 
fatty acids and metal salts thereof, higher fatty acid 
amides, nonionic surfactants, etc. Above all, nonionic 
surfactants are preferred. 

The carrier resin includes, for example, polyethyl- 
ene wax, polypropylene wax, dispersing agents for 
modified polyolefin dye/pigments such as solsperse 
(product by I CI), low molecular polyamides, hydrogen- 
ated dicyclopentadiene oligomers, ethylene-oc-olefin ol- 
igomers, sugar esters of benzoic acid, modified rosin es- 
ters, petroleum resins, etc. Above all, substances which 
are solid at room temperature are preferred, and in par- 
ticular, polyolefin wax having a molecular weight of from 
1500 to 20,000 is especially preferred. 

As the dye/pigment, any and every dye/pigment for 
thermoplastic resins can be employed. In particular, pig- 
ments are especially preferred. 

As examples of the pigments for use in the present 
invention, there are mentioned inorganic pigments such 
as titanium oxide pigments, iron oxide pigments, cobalt 
pigments, cadmium pigments, ultramarine, chrome yel- 
low, carbon black, etc.; extender pigments such as cal- 
cium carbonate, barium sulfate, etc.; and organic pig- 
ments such as azo pigments, condensed azo pigments, 
phthalocyanine pigments, quinacridone pigments, iso- 
indolinone pigments, anthraquinone pigments, diox- 
azine pigments, perylene pigments, perynone pig- 
ments, etc. 

For preparing the granular colorant of the present 
invention, any method may be employed where a dye/ 
pigment composition containing a dispersing agent and/ 
or a carrier resin having a lower softening point than the 
porous thermoplastic resin grains and a dye/pigment is 
filled in and/or adhered on the pores and/or surfaces of 
the porous thermoplastic resin grains. 

As preferred embodiments of the method, there are 



(1 ) A method where an aqueous dye/pigment com- 
position containing water, a dispersing agent and a 
dye/pigment or an oily dye/pigment composition 
containing a solvent, a carrier resin and a dye/pig- 
ment is blended with the above porous thermoplas- 
tic resin grains under a reduced pressure so that 
the said composition is filled in and/or adhered on 
the pores and/or surfaces of the said grains, then 
the pressure is returned to an atmospheric pressure 
and the grains are dried; 

(2) A method where an oily pigment composition 
containing a solvent, a carrier resin and a dye/pig- 
ment is stirred and blended with the above porous 
thermoplastic resin grains whereby the said com- 
position is filled in and/or adhered on the pores and/ 
or surfaces of the said grains and then the grains 
are dried; and 

(3) A method where a dye/pigment composition 
which contains a carrier resin and a dye/pigment 
and which is solid at room temperature is blended 
with the above porous thermoplastic resin grains at 
a temperature not lower than the softening point of 
the carrier resin but lower than the softening point 
of the said grains whereby the dye/pigment compo- 
sition is filled in and/or adhered on the pores and/ 
or surfaces of the said grains, and then the grains 
are cooled. 

Above all, the methods (1) and (3) are preferred. 

The above-mentioned method (1 ) includes, for ex- 
ample, a method where the porous thermoplastic resin 
grains are filled in a vacuum container, the inner pres- 
sure of the container is reduced to a reduced pressure 
of from 39.9-1 0 2 to 399.9-1 0 2 Pa (30 to 300 mmHg), 
preferably from 66.6-10 2 to 199.9-1 0 2 Pa (50 to 150 mm- 
Hg), then the aqueous or oily dye/pigment composition 
is introduced into the container whereby the composi- 
tion is penetrated into and/or adhered onto the grains, 
and the inner pressure of the container is thereafter re- 
turned back to the atmospheric pressure; and a method 
where the porous thermoplastic resin grains and the 
aqueous or oily dye/pigment composition are filled and 
blended in a vacuum container, then the inner pressure 
of the container is reduced to a reduced pressure of from 
39.9-10 2 to 399.9-10 2 Pa (30 to 300 mmHg), preferably 
from 66.6-1 0 2 to 1 99.9-1 0 2 Pa (50 to 1 50 mmHg) where- 
by the composition is penetrated into and/or adhered 
onto the grains, and the inner pressure of the container 
is thereafter returned back to the atmospheric pressure. 

The drying temperature in the above-mentioned 
methods (1) and (2) for drying the granular colorant is 
generally from 90 to 120°C when an aqueous dye/pig- 
ment composition is employed and from 50 to 80° C 
when an oily dye/pigment composition is employed. 
However, where the granular colorant to be prepared is 
required to have higher heat-resistance and better pig- 
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ment-dispersibility especially for the purpose of being 
applicable to fibers and the like, a drying method is spe- 
cifically employed in which a solvent having a high melt- 
ing point and a small vaporization latent heat, such as 
paraxylene or the like, as well as water is used and the 
grains are dried by vacuum lyophilization. 

The mixer to be employed in the method (3) is not 
specifically defined but, for example, there are men- 
tioned high-speed mixing means such as Henschel mix- 
er and Nauta mixer, kneading means such as kneader, 
as well as mixer-type grain-coating means. Above all, 
high-speed mixing means are preferred. 

Impregnation and/or application of the dye/pigment 
composition to the porous thermoplastic resin grains by 
blending the composition and the grains is effected un- 
der such condition that the temperature of the resulting 
blend is not lower than the softening point of the carrier 
resin but lower than the softening point of the said 
grains, generally for 1 to 20 minutes, and thereafter the 
thus treated grains are cooled with still blending. 

Where a high-speed mixing means such as Hen- 
schel mixer is used, it is preferred that the dye/pigment 
composition as heated up to the vicinity of the softening 
point of the carrier resin and the porous thermoplastic 
resin grains as heated up to a temperature higher than 
the softening point of the carrier resin but lower than the 
softening point of the grains are put in the mixer and 
mixed therein at a high speed for 2 to 10 minutes and 
thereafter cooled with a cold air, whereby a granular col- 
orant composed of the said porous thermoplastic grains 
having the dye/pigment composition as uniformly pen- 
etrated in and/or adhered on the grains can be obtained 
with high yield. 

Where a dye/pigment composition containing poly- 
ethylene wax as the carrier resin and a porous spherical 
polypropylene are blended in a Henschel mixer, for in- 
stance, it is preferred that the dye/pigment composition 
as heated up to 70 to 80°C and the porous spherical 
polypropylene as heated up to 100 to 115°C are put in 
the mixer and mixed at 600 to 2000 rpm for 2 to 1 0 min- 
utes and thereafter a cold air is introduced into the mixer 
with still mixing the content at a lowered rotation speed 
of from 200 to 1000 rpm so as to cool the resulting gran- 
ular product. 

Where a high-speed mixing means such as Hen- 
schel mixer is employed, the dye/pigment composition 
and the porous thermoplastic resin grains are heated by 
the frictional heat to be generated by blending them. In 
such case, however, the mixing time would be pro- 
longed and the adhesion strength between the grains 
and the dye/pigment composition would be low. Accord- 
ingly, it is preferred that the mixing means is also heated 
even in such case. 

The aqueous dye/pigment composition comprising 
water, dispersing agent and a dye/pigment to be used 
in the above-mentioned method (i) may be one prepared 
by dispersing a dye/pigment in water by the aid of a dis- 
persing agent such as a surfactant and it generally has 



a viscosity of from 1 0 to 500 mPas (cps), preferably from 
50 to 200 mPas (cps). In particular, an aqueous compo- 
sition containing from 10 to 50 parts by weight of a no- 
nionic surfactant as a dispersing agent per 100 parts by 

s weight of a dye/pigment or an aqueous composition 
containing an aqueous dispersion of a carrier resin hav- 
ing a dispersing function is preferred, since the compo- 
sition is to have an excellent dye/pigment dispersibility 
after dried. As one example of the aqueous dispersion 

10 of the carrier resin, there is mentioned a nonion or anion 
acrylic acidic polyethylene wax emulsion having from 20 
to 50% by weight of the resin solid content, which is es- 
pecially preferred. 

The method of obtaining the aqueous dye/pigment 

is composition is not specifically defined but, for example, 
a method where the constitutional components are put 
in a dispersing and kneading machine to be employed 
for preparing an ink composition or a coating composi- 
tion, such as a ball mill, sand mill or three-roll mill, and 

20 are dispersed and blended therein can be employed for 
the purpose. 

The oily pigment composition which is employed in 
the above-mentioned methods (1) and (2) and which 
contains a solvent, a carrier resin and a dye/pigment 
25 may be one prepared by dispersing or dissolving the 
dye/pigment in the solvent containing the carrier resin 
as dissolved therein, and it generally has a viscosity of 
from 10 to 1000 mPas (cps), preferably from 50 to 500 
cps. 

30 The solvent to be employed in the said methods 
may be anyone which can dissolve the carrier resin, and 
it includes, for example, toluene, xylene, methyl ethyl 
ketone, ethyl acetate, ethyl cellosolve, dimethylforma- 
mide, isopropyl alcohol, styrene, etc. 

3S The carrier resin is preferably one which may easily 
be dissolved in the solvent, and for example, it includes 
dye/pigment dispersing agents of modified polyolefins, 
such as hydrogenated dicyclopentadiene oligomers, 
ethylene-a-olefin oligomers, sugar esters of benzoic ac- 

40 id, Sorsperse (product by ICI), etc. 

The method of obtaining the oily dye/pigment is not 
specifically limited but, for example, a method where the 
constitutional components are put in a dispersing and 
kneading machine to be employed for preparing an ink 

45 composition or a coating composition, such as a ball 
mill, sand mill or three-roll mill, and are dispersed and 
blended therein can be employed for the purpose. 

The content of the dye/pigment in the aqueous or 
oily dye/pigment composition to be employed in the 

so above-mentioned method (1 ) or (2) is from 2 to 500 parts 
by weight, preferably from 10 to 100 parts by weight, to 
100 parts by weight of the dispersing agent and/or car- 
rier resin. In the granular colorant prepared by penetrat- 
ing and/or coating the dye/pigment composition on the 

55 porous thermoplastic resin grains, the amount of the 
said dye/pigment composition as penetrated and/or ad- 
hered on the grains is generally from 10 to 300 parts by 
weight, preferably from 20 to 100 parts by weight, to 100 
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parts by weight of the said grains. 

The dye/pigment composition containing a carrier 
resin and a dye/pigment, which is solid at room temper- 
ature and which is employed in the above-mentioned 
method (3) may be one prepared by dispersing a dye s 
pigment in a carrier resin. In particular, such that may 
have an apparent viscosity of from 1 to 25,000 mPas 
(cps) when heated and melted at a temperature lower 
than the softening point of the porous thermoplastic res- 
in grains is preferred, since it may be uniformly adhered to 
to the said grains with ease. 

The method of preparing the dye/pigment compo- 
sition which is solid at room temperature and which is 
employed in the said method (3) is not specifically de- 
fined but, for example, there are mentioned (i) a method * 5 
where a carrier resin such as polyolefin wax, preferably 
a carrier resin having a softening point of about 100°C 
or so such as polyethylene wax, and a water-containing 
cake of a pigment are kneaded with a resin kneading 
means such as Banbury mixer, kneader, three-roll mixer 20 
or a poly-axial extruder, at a temperature not lower than 
the softening point of the carrier resin with flushing water 
thereinto to thereby obtain a pigment composition (pig- 
ment-flushing method) and (ii) a method where a carrier 
resin, preferably a polyolefin wax, and a dye/pigment 25 
are kneaded with the same resin kneading means as 
that employed in the method (i) at a temperature not low- 
er than the softening point of the carrier resin so as to 
obtain a dye/pigment composition. 

The content of the dye/pigment in the said dye/pig- 30 
ment composition is generally from 2 to 500 parts by 
weight, preferably from 1 0 to 200 parts by weight, to 1 00 
parts by weight of the carrier resin. In the granular col- 
orant prepared by penetrating and/or coating the dye/ 
pigment composition on the porous thermoplastic resin 35 
grains, the amount of the said dye/pigment composition 
as penetrated and/or adhered on the grains is generally 
from 10 to 300 parts by weight, preferably from 50 to 
150 parts by weight, to 100 parts by weight of the said 
grains. 40 

For obtaining a colored shaped product of a ther- 
moplastic resin by the use of the granular colorant of the 
present invention, the granular colorant and the thermo- 
plastic resin to be colored and shaped are blended and 
then shaped. Especially preferably, a spherical thermo- 45 
plastic resin is used, whereupon uniform blending with 
the granular colorant is easy and the colorant and the 
thermoplastic resin thus blended are not separated from 
each other. Accordingly, a shaped product with a uni- 
form color hue may preferably be obtained, and the case 50 
is especially suitable for coloration of fibers, etc. 

The thermoplastic resin to be colored is preferably 
a resin of the same kind as that of the porous thermo- 
plastic resin grains used as the nuclei of the granular 
colorant and/or a resin which is compatible with the said 55 
resin grains. 



(Examples) 

The present invention will be explained in more de- 
tail by way of the following examples and comparative 
examples, where all "parts" and "percentages (%)" are 
by weight except that the porosity only is represented 
by percentage by volume. 

Example 1: 

1 kg of a press cake containing 50% of phthalocy- 
anine blue (C.I. Pigment Blue 15-3) and 1 kg of polyeth- 
ylene wax having a mean molecular weight of 3500 were 
put in a one gallon-kneader and heated up to 1 20°C and 
then stirred for 1 hour, whereby the pigment was com- 
pletely penetrated into the resin phase, and thereafter 
the water was separated from the phase. This was fur- 
ther mixed for 30 minutes under reduced pressure 
whereby the remaining water was distilled out. Next, the 
content was stirred for 20 minutes with cooling the 
kneader with water so as to cool the content, which was 
then ground with a grinding mill to obtain a phthalocya- 
nine blue-containing pigment composition (1) having a 
grain size of 2 mm or less. 

Next, 1 kg of the pigment composition (1 ) as heated 
up to 80° C with a drier and 1 kg of a spherical porous 
polypropylene (product by HI MONT, U.S.A., porosity 
21%; melt index 29 g/10 min) as heated up to 120°C 
with a fluidizing drier were put in a 20 liter-Henschel mix- 
er (manufactured by Mitsui-Miike Mfg. Co.) having a 
temperature of 70°C and mixed at a rotation speed of 
1500 rpm for 3 minutes, whereby the pigment composi- 
tion (1 ) was uniformly penetrated into the pores of the 
spherical porous polypropylene grains and adhered on- 
to the surfaces thereof, and thereafter the resulting 
grains were still mixed for 10 minutes at a rotation speed 
of 800 rpm with cooling to thereby obtain 1 .92 kg of a 
granular colorant (I). The cross section of the granular 
colorant (I) was observed with a 200-magnification op- 
tical microscope, which indicated that the pigment com- 
position (I) was filled into the middle of the pores of the 
spherical porous polypropylene grains. 

The porosity of the spherical porous polypropylene 
used was measured as mentioned below. 

The porosity in percentage of voids is determined 
by using a dilatometer with a calibrated capillary having 
diameter of 3 mm (model CD 3, C. Erba) and connected 
to a mercury tank and to a forced vacuum rotating pump 
(1 -10" 2 mbar). A weighed amount of sample (about 0.5 
g) is introduced into the dilatometer and the apparatus 
is brought under forced vacuum [< 0.13-10 2 Pa (< 0.1 
mmHg)]. After 10 min, the dilatometer is filled with mer- 
cury till the level marked on the capillary at 1 0 cm height 
is reached. Once this operation is finished, the valve 
connecting the dilatometer to the vacuum pump is 
closed and the apparatus is brought under pressure with 
nitrogen [0.25 MPa (2.5 kg/cm 2 )). Owing to the pressure 
effect, the mercury penetrates into the pores. The great- 
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er the porosity of the test product, the more the mercury 
level will decrease. 

With the following values known: 

R cm = capillary radius 

AH cm = difference between level at 1 0 cm height and 
final level of the mercury column 

the volume of the sample pores is calculated as follows: 



V=R 2 TtAH 



Also, with the following values known: 

P gr = sample weight 

P1 gr = weight of dilatometer + mercury 

P2 gr = weight of dilatometer + mercury + sample 

D = mercury density (at 25°C = 1 3.546 gr/cm 3 ) 

the sample volume (Vf ) is calculated as follows: 



P1-(P2-P) 
V1 " D 



Therefore the porosity results from the following formu- 
la: 



Porosity % = -^- 30 



20 



25 



Example 2: 

5 kg of carbon black and 7.5 kg of polyethylene wax 
having a mean molecular weight of 5000 were put in a 
3 gallon-pressure kneader and kneaded for 1 hour at 
120°C. Next, the content was continuously kneaded for 
further 20 minutes with cooling the jacket of the kneader 
with water so as to cool the content, which was then 
passed through a three-roll mill two times and thereafter 
finely ground with a Henschel mixer. Accordingly, a car- 
bon black-containing powdery pigment composition (2) 
was obtained. 

25 kg of the pigment composition (2) and 25 kg of 
a spherical porous polypropylene (produced by 
HI MONT, U.S.A., porosity 28%; melt index 1 4 g/10 min) 
were put in a 100 liter-Nauta mixer and mixed for 30 min- 
utes with heating up to 120°C with a steam, whereby 
the pigment composition (2) was uniformly penetrated 
into the pores of the spherical porous polypropylene 
grains and adhered onto the surfaces thereof, and 
thereafter the jacket of the mixer was gradually cooled 
with still stirring. Accordingly, 48.3 kg of a granular col- 
orant (II) was obtained. 

Example 3: 

A disazo yellow-containing pigment composition (3) 



having a grain size of 2 mm or less was obtained in the 
same manner as in Example 1 , except that 2 kg of a 
press cake containing 50% of disazo yellow (C.I. Pig- 
ment Yellow 83) was employed in place of 1 kg of the 
water-containing press cake of p-type phthalocyanine 
blue. 

Next, 1 kg of the pigment composition (3) as heated 
up to 80°C with a drier and 1 kg of a spherical porous 
polypropylene (porosity 28%, melt index 14 g/10 min) 
as heated up to 1 20°C with a fluidizing drier were added 
to a 20 liter-Henschel mixer (manufactured by Mitsui- 
Miike Mfg. Co.) having a temperature of 70°C and blend- 
ed for 5 minutes at a rotation speed of 300 rpm for the 
lower blades and 1 200 rpm for the upper blades, where- 
by the pigment composition (3) was uniformly penetrat- 
ed into the pores of the spherical porous polypropylene 
grains and adhered on the surfaces thereof, and there- 
after the resulting content was continuously stirred for 
further 5 minutes at a rotation speed of 200 rpm for the 
lower blades and 800 rpm for the upper blades with still 
cooling the jacket of the mixer with water. Next, the con- 
tent in the mixer was spontaneously cooled as it was for 
10 minutes and then taken out from the mixer after it 
was cooled to about 50°C. Accordingly, 1.88 kg of a 
granular colorant (III) was obtained. 

Example 4: 

6 kg of rutile-type titanium oxide and 4 kg of poly- 
ethylene wax having a mean molecular weight of 3500 
. were put in a 3 gallon-pressure kneader and kneaded 
for 40 minutes at 1 20° C to obtain a pigment composition 
(4). 10 kg of spherical porous polypropylene (porosity 
28%; melt index 14 g/10 min) was added thereto and 
35 further kneaded for 10 minutes, whereby the pigment 
composition (4) was uniformly penetrated into the pores 
of the spherical porous polypropylene grain and ad- 
hered onto the surfaces thereof, and afterwards the 
jacket of the mixer was cooled with water so as to grad- 
40 ually cool the content in the mixer with still kneading the 
same. Accordingly, 19.4gof a granular colorant (IV) was 
obtained. 

Example 5: 

45 

400 g of phthalocyanine blue (C.L. Pigment Blue 
1 5-3) was added to a system prepared by well blending 
200 g of nonionic surfactant (polyoxyethylene nonylphe- 
nyl ether), 400 g of 35% solid content-having acrylic ac- 
so id-modified polyethylene was emulsion and 1000 g of 
water and pre-mixed. The resulting premix was trans- 
ferred into a 3 liter-Dyno mill and milled continuously for 
3 hours to obtain 1920 g of an aqueous pigment disper- 
sion (5). 

55 Next, 500 g of spherical porous polypropylene (po- 
rosity 28%, melt index 1 4 g/1 0 min) was put in a closable 
container, and the inner pressure of the container was 
reduced to 133.3-10 2 Pa (100 mmHg) or lower by the 
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use of a vacuum pump. Afterwards, 800 g of the aque- 
ous pigment dispersion (5) was introduced into the 
closed container through the sealing cock. After intro- 
duction, the inner pressure of the container was re- 
turned back to the atmospheric pressure, whereby the 
aqueous pigment dispersion (5) was filled into the pours 
of the spherical porous polypropylene grains additional- 
ly with adhering the same onto the surfaces of the 
grains. The blend was taken out from the container and 
filtered and the resulting residue was dried for 3 hours 
to obtain 637 g of a granular colorant (V). 

Example 6: 

400 g of nonionic surfactant was dissolved in 1000 
g of a hot water, and 500 g of isoindolinone yellow (C.I: 
Pigment Yellow 110) was added thereto and premixed. 
Next, this was milled in a 3 liter-Dyno mill for 3 hours to 
obtain an aqueous pigment dispersion (6). Next, 500 g 
of spherical porous polypropylene (produced by 
HI MONT, U.S.A., porosity 34%, melt index 30 g/10 min) 
and 1000 g of the aqueous pigment dispersion (6) ob- 
tained above were put in a 3 liter-closable container and 
well stirred with a mixer. With stirring, the inner pressure 
of the container was gradually reduced with a vacuum 
pump to about 66.6-10 2 Pa (50 mmHg) over a period of 
10 minutes. Afterwards, the inner pressure was then re- 
turned back to the atmospheric pressure, whereby the 
aqueous pigment dispersion (6) was uniformly filled into 
the pores of the spherical porous polypropylene grains 
and adhered onto the surfaces thereof, and thereafter 
the remaining aqueous pigment dispersion was re- 
moved by filtration. After dried with a hot air, 620 g of a 
granular colorant (VI) was obtained. The cross section 
of the granular colorant (VI) was observed with a 
200 -magnificat ion microscope, which indicated that the 
pigment dispersion was penetrated into the depth of the 
pores of the spherical porous polypropylene grains. 

Example 7: 

400 g of phthalocyanine green (C.I. Pigment Green 
7) and 300 g of Solsperse 24000 (product of ICi, modi- 
fied polyolefintype dye pigment dispersing agent) were 
added to 1300 g of paraxylene and premixed. The re- 
sulting premix was put in a 3 liter-Dyno mill and milled 
for 2 hours and 30 minutes to obtain an oily pigment dis- 
persion (7). Next, 1000 g of the pigment dispersion (7) 
and 500 g of spherical porous polypropylene (porosity 
34%; melt index 30 g/1 0 min) were put in a closable con- 
tainer, which was then closed. The inner pressure of the 
container was gradually reduced to 1 33.3-1 0 2 Pa (100 
mmHg) over a period of 5 minutes with stirring the con- 
tent, and thereafter it was returned back to the atmos- 
pheric pressure whereby the oily pigment dispersion (7) 
was filled into the pores of the spherical porous polypro- 
pylene grains and adhered onto the surface thereof. Af- 
terwards, the excess dispersion was filtered off and the 



resulting residue was lyophilized (freeze-dried) in vacu- 
um to obtain 628 g of a granular colorant (VII). 

Example 8: 

5 

An oily pigment dispersion (8) was obtained in the 
same manner as in Example 7, except that azolake red 
(C.I. Pigment Red 48-2) was used in place of phthalo- 
cyanine green and Lucant HC-10 (produced by Mitsui 
io Petrochemical Co., ethylene-a-olefin oligomer) was in 
place of Solsperse 24000. This was processed also in 
the same manner as in Example 7 and 640 g of a gran- 
ular colorant (VIII) was obtained. 

is Experimental Example 1 : 

5 parts of each of the granular colorants (I) to (VIII) 
obtained in Examples 1 to 8 and polypropylene pellets 
(melt index 1 g/10 min) were kneaded with a 2-roll mill, 

20 and a 1 mm thick sheet was formed therefrom. Any ten 
points of the sheet were observed with a 200-magnifi- 
cation optical microscope, which indicated that the 
sheet was a well pigment-dispersed colored PP sheet 
(polypropylene sheet) where pigment coagulants of a 

25 size of 15 u.m or more were observed in none of the all 
microscopic visual ranges. Above all, the sheets colored 
with anyone of the granular colorants (I), (III), (IV) and 
(V) showed an excellent pigment dispersibility, where 
pigment coagulants of a size of 10 um or more were 

30 observed in none of the all microscopic visual ranges. 

Comparative Example 1 : 

A granular colorant (IX) was prepared in the same 
35 manner as in Example 1, except that melt-extruded 
polypropylene pellets (melt index 1 g/10 min) were used 
in place of the spherical porous polypropylene. 

Experimental Example 2: 

40 

500 g of each of the granular colorants (I) to (VIII) 
obtained in Examples 1 to 8 or the granular colorant (IX) 
obtained in Comparative Example 1 were shaken with 
a sieve-shaker for 20 minutes, and the proportion of the 

45 dye pigment composition as peeled off from the colorant 
was measured. In the cases of the granular colorants (I) 
to (VIII), the peeled percentage was less than 1% of the 
colorant composition except the spherical porous poly- 
propylene; while in the case of the granular colorant (IX), 

50 the peeled percentage was large to be 7.8%. 



Claims 

55 1 . A granular colorant composed of dye/pigment-con- 
taining porous thermoplastic pofyolefin resin grains 
directly prepared by gaseous phase polymerisa- 
tion, in which a dye/pigment composition containing 
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a dispersing agent and/or a carrier resin having a 
lower softening point than the porous thermoplastic 
resin grains and a dye/pigment is filled in and/or ad- 
hered on the pores and/or surfaces of the porous 
thermoplastic resin grains. 

2. The granular colorant as claimed in claim 1 , in which 
the porous thermoplastic resin grains are polypro- 
pylene resin grains. 

3. The granular colorant as claimed in claim 1 , in which 
the porous thermoplastic resin grains are polypro- 
pylene grains consisting essentially of polypropyl- 
ene and having a porosity of from 5 to 50% by vol- 
ume. 

4. The granular colorant as claimed in claim 1 , in which 
the dye/pigment composition contains the carrier 
resin. 

5. A method for preparing a granular colorant com- 
posed of dye/pigment-containing porous thermo- 
plastic polyolefin resin grains directly prepared by 
gaseous phase polymerisation, wherein a dye/pig- 
ment composition containing a dispersing agent 
and/or a carrier resin having a lower softening point 
than the porous thermoplastic resin grains and a 
dye/pigment is filled in and/or adhered on the pores 
and/or surfaces of the porous thermoplastic resin 
grains. 

6. The method as claimed in claim 5, in which an aque- 
ous dye/pigment composition containing water, a 
dispersing agent and a dye/pigment or an oily pig- 
ment composition containing a solvent, a carrier 
resin and a dye/pigment is filled in and/or adhered 
on the pores and/or surfaces of the porous thermo- 
plastic resin grains under a reduced pressure and 
then the grains are dried. 

7. The method as claimed in claim 5, in which a dye/ 
pigment composition which contains a carrier resin 
and a dye/pigment and which is solid at room tem- 
perature is blended with porous thermoplastic resin 
grains at a temperature not lower than the softening 
point of the carrier resin but lower than the softening 
point ol the porous thermoplastic resin grains 
whereby the composition is filled in and/or adhered 
on the pores and/ or su rf aces of the porous thermo- 
plastic resin grains and then the resulting grains are 
cooled. 



8. The method as claimed in claim 5, 6 or 7, in which 
the porous thermoplastic resin grains are polypro- 
pylene grains consisting essentially of polypropyl- 
ene and having a porosity of from 5 to 50% by vol- 
ume. 



Patentanspruche 

1. Granulares Farbmittel, bestehend aus Farbstoff/ 
Pigment-haltigen, porosen, thermoplastischen Po- 
lyolefinharzkornern, direkt hergestellt durch Gas- 
phasen-Polymerisation, worin eine Farbstoff/Pig- 
ment-Zusammensetzung, enthaltend ein Disper- 
giermittel und/oder ein Tragerharz mit einem gerin- 
geren Erweichungspunkt als demjenigen der poro- 
sen, thermoplastischen Harzkdrner und ein Farb- 
stoff /Pigment, eingefullt ist in und/oder anhaftet an 
den Poren und/oder Oberflachen der porosen, ther- 
moplastischen Harzkorner. 
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Granulares Farbmittel gemaB Anspruch 1 , worin die 
porosen, thermoplastischen Harzkorner Polypropy- 
lenharzkorner sind. 

Granulares Farbmittel gemaB Anspruch 1 , worin die 
porosen, thermoplastischen Harzkorner Polypropy- 
lenkorner sind, die im wesentlichen aus Potypropy- 
len bestehen und eine Porositat von 5 bis 50 Vol-% 
besitzen. 

Granulares Farbmittel gemaB Anspruch 1 , worin die 
Farbstoff/Pigment-Zusammensetzung das Trager- 
harz enthalt. 

Verfahren zur Herstellung eines granularen Farb- 
mittels, bestehend aus Farbstoff/Pigment-haltigen, 
porosen, thermoplastischen Polyolefinharzkor- 
nem, direkt hergestellt durch Gasphasen-Polyme- 
risation, worin eine Farbstoff/Pigment-Zusammen- 
setzung, enthaltend ein Dispergiermittel und/oder 
ein Tragerharz mit einem geringeren Erweichungs- 
punkt als demjenigen der porosen, thermoplasti- 
schen Harzkorner und ein Farbstoff/Pigment, ein- 
gefullt wird in und/oder zum Anhaften gebracht wird 
an die Poren und/oder Oberflachen der porosen, 
thermoplastischen Harzkorner. 

i. Verfahren gemaB Anspruch 5, worin eine waBrige 
Farbstoff/Pigment-Zusammensetzung, enthaltend 
Wasser, ein Dispergiermittel und ein Farbstoff/Pig- 
ment, oder eine olige Pigmentzusammensetzung, 
enthaltend ein Losungsmittel, ein Tragerharz und 
ein Farbstoff/Pigment, eingefullt wird in und/oder 
zum Anhaften gebracht wird an die Poren und/oder 
Oberflachen der porosen, thermoplastischen Harz- 
korner unter einem vermindertem Druck und hier- 
nach die Korner getrocknet werden. 

7. Verfahren gemaB Anspruch 5, worin eine Farbstoff/ 
Pigment-Zusammensetzung, die ein Tragerharz 
und ein Farbstoff/Pigment enthalt und die bei 
Raumtemperatur fest ist, mit porosen, thermopla- 
stischen Harzkornern bei einer Temperatur, die 
nicht geringer ist als der Erweichungspunkt des Tra- 
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gerharzes, jedoch geringer ist als der Erweichungs- 
punkt der porosen, thermoplastischen Harzkorner, 
gemischt wird, wodurch die Zusammensetzung ein- 
gefullt wird in und/oder zum Anhaften gebracht wird 
an die Poren und/oder Oberflachen der porosen, 
thermoplastischen Harzkorner und hiernach die 
entstandenen Korner gekuhlt werden. 

8. Verfahren gemafJ den Anspruchen 5, 6 Oder 7, wor- 
in die porosen, thermoplastischen Harzkorner Po- 
lypropylenkorner sind, die im wesentlichen aus Po- 
lypropylen bestehen und eine Porositat von 5 bis 50 
Vol-% aufweisen. 



Revendications 

1. Colorant granulaire compost de grains de resine 
de polyolefine thermoplastique poreuse contenant 
un pigment/6l6ment tinctorial, prepare directement 
par polymerisation en phase gazeuse, dans iaquel- 
le une composition de pigment/6 1 ement tinctorial 
contenant un agent de dispersion et/ou une r6sine 
de support a point de ramollissement plus faible que 
les grains de resine thermoplastique poreuse et un 
pigment/element tinctorial est charge^ dans et/ou 
appliqu§ par adherence sur les pores et/ou les sur- 
faces des grains de rSsine thermoplastique poreu- 
se. 

2. Colorant granulaire selon la revendication 1 , dans 
lequel les grains de resine thermoplastique poreuse 
sont des grains de r6sine de polypropylene. 

3. Colorant granulaire selon la revendication 1 , dans 
iequel les grains de resine thermoplastique poreuse 
sont des grains de polypropylene constitues essen- 
tiellement de polypropylene ayant une porosite de 
5 a 50 % en volume. 

4. Colorant granulaire selon la revendication 1 , dans 
lequel la composition pigment/6l6ment tinctorial 
contient la resine de support. 

5. Proced6 pour la preparation d'un colorant granulai- 
re compose de grains de resine de polyolefine ther- 
moplastique poreuse contenant un pigment prepa- 
re" directement par polymerisation en phase gazeu- 
se, dans laquelle une composition pigment/6l6ment 
tinctorial contenant un agent de dispersion et/ou 
une r6sine de support ayant un point de ramollisse- 
ment plus faible que les grains de r6sine thermo- 
plastique poreuse et un pigment/element tinctorial 
est charge dans et/ou applique par adherence sur 
les pores et/ou les surfaces des grains de r6sine 
thermoplastique poreuse. 

6. Proc6d6 selon la revendication 5, dans lequel une 



composition aqueuse pigment/6lement tinctorial 
contenant de I'eau, un agent de dispersion et un pig- 
ment/element tinctorial ou une composition de pig- 
ment huileux contenant un solvant, une resine por- 
s teuse et un pigment/element tinctorial est charge 
dans et/ou applique par adherence sur les pores et/ 
ou les surfaces des grains de resine thermoplasti- 
que poreuse et les grains sont ensuite s6ch6s. 

io 7. Precede selon la revendication 5, dans lequel une 
composition pigment/element tinctorial qui contient 
une resine de support et un pigment/6lement tinc- 
torial et qui est solide a temperature ambiante est 
melange avec des grains de resine thermoplastique 

is poreuse a une temperature non interieure au point 
de ramollissement de la r6sine de support mais in- 
terieure au point de ramollissement de grains de r6- 
sine thermoplastique poreuse, la composition 6tant 
charge dans et/ou appliquee par adherence sur les 

20 pores et/ou les surfaces des grains de resine ther- 
moplastique poreuse et les grains obtenus sont en- 
suite refroidis. 

8. Proc6d6 selon les revendications 5, 6 ou 7, dans 
25 lequel les grains de resine thermoplastique poreuse 
sont des grains de polypropylene constitues essen- 
tiellement de polypropylene ayant une porosite de 
5 a 50 % en volume. 
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